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Fig, 1 Classification of 
ceramic wastes by t>pe and 
production process 
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Fig* 6 Compressive strength of concretes with c or pie- 
powder at different curing ages (Cwntrwf control concrete, £!B 
concrete with ceramic brick powder, WSTF concrete with 
ceramic powder from stoneware twice-fired, SW concrete 
with ceramic powder from sanitary ware, WSOF' concrete with 
ceramic powder from stoneware once -fired) 
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Kip.. 1Z Compressive strength of concretes with ceramic 
aggregates at different curing ages (ttjriir-*jl control concrete, 
MC7.S concrete with ceramic sand replacing natural aggregates, 
JS4C7C7-A. concrete with ceramic coarse aggregate replacing 



Table. 1 : Composition of studies concretes 



Component 


Amount in kg/m J 


BC2 ref 


BC2-10 


BC2-20 


BC2-40 


BC2-60 


CEM I 42.5R, Mokra 


360 


324 


288 


216 


144 


Fine-ground ceramics 




36 


72 


144 


216 


Aggregates 0-4 mm 


910 


910 


910 


910 


910 


Aggregates 4-8 mm 


225 


225 


225 


225 


225 


Aggregates 8-16 mm 


755 


755 


755 


755 


755 


plasticizer Mapei Dynamon SX 


3.96 


3.96 


4.29 


5.18 


6.16 


Water 


146 


146 


146 


146 
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Material 


Compressive Strength 


Bending Strength 


[MPa] 


[MPa] 


BC2-ref 


56.87 


6.4 


BC2-10 


55.89 


6.4 


BC2-20 


49.58 


6.2 


BC2-40 


37.45 


5.9 


BC2-60 


22.23 


5.3 
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Type 


Si0 2 


Al 2 0 3 


Fe 2 0 3 


CaO 


MgO 


Na 2 0 


K 2 0 
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Red paste twice fired ceramic 


51.7 


18.2 


6.1 


6.1 


2.4 


0.2 


4.6 


0.8 


White paste once-fired 
ceramic 


58.0 


18.0 


1.0 


8.3 
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White paste for twice -fired 
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1.7 
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0.4 


Red paste for stoneware tile 
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White paste for stoneware tile 


65.0 


21.3 


1.3 
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3.7 
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White paste for sanitary ware 


65.8 


22.2 
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Fe 2 0 3 
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2.006 


0.8 
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5.2 


5.4 
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so 3 


2.925 


0.18 


0.022 


1.54 


0.466 


0.26 


Na 2 o 


0.47 


0.72 
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9.8 


0.6 


1.23 


K 2 0 


0.17 


0.24 


0.2 


1.6 


0.12 


4.26 


CL" 


0.031 


.008 


0.015 


11.9 


0.045 


0.07 


P 2 0 5 


0.21 


0.8 


0.05 


0.06 


0.01 


0.008 


LO.I 


1.98 


3.3 


1.05 


19.8 


26.53 
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99.43 99.62 99.72 



99.81 



99.92 
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Mix 
ID 


Specimen code 


7 days 
(MPa) 


28 
days 
(MPa) 


56 
days 
(MPa) 


XI 


100C 


14.6 


18.1 


18.9 


X2 


80C /20FA 


8.69 


13.33 


16.22 


X3 


85C/15SF 


8.93 


12.9 


19.3 


X4 


50C/50L 


4.85 


6.23 


7.44 


X5 


50C/20FA/30L 


5.66 


8.3 


10.55 


X6 


50C/20FA/28L/2G 


6.03 


9.1 


11.5 


X7 


50C/20FA/28L/2CA 


4.8 


9.01 


12.43 


X8 


63C/20FA/15L/2CA 


8.32 


12.25 


13.27 


X9 


50C/20FA/28B/2CA 


5.75 


11.45 


13.82 


X10 


13C/60FA/25L/2CA 


0.34 


2.36 


4.6 
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50C/50B 


7.41 


8.74 


9.77 
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13C/60FA/25B/2CA 


2.1 


4.87 
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63C/20FA/15B/2CA 


11.39 


14.24 
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63C/10FA/25L/2CA 


7.28 


9.33 
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63C/10FA/25B/2CA 


9.88 


12.8 
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12.45 
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1.6 


3.33 
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13C/30FA/55B/2CA 


1.55 


3.79 
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X20 


85C/15CP 


9.4 


13.5 


16.6 


X21 


70C/30CP 


7.3 


10.1 


12.3 



C: Cement 
FA: Fly ash 
SF: Silika Fume 
L: Lime 

CP: Ceramic Powder Waste 
B: By Pass 
G: Gypsum 
CA: Cacl 2 
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Different mortar specimens 



Figure (4) Comparison between the compressive strength at different ages for all mort* 



Y Y 



